Identification of cysteinylation of a free cysteine in the Fab region of a recombinant monoclonal IgG1 antibody using Lys-C limited proteolysis coupled with LC/MS analysis.
MAB007, an IgG1 monoclonal antibody, is unique because of the presence of a free cysteine residue in the Fab region at position 104 on the heavy chain in the CDR3 region. Mass spectrometric analysis of intact MAB007 showed multiple peaks varying in mass by 120-140 Da that cannot be fully attributed to glycosylation isoforms typically present in IgG molecules. Limited proteolysis of MAB007 with Lys-C led to a single cleavage at the C-terminus of a lysine residue in the hinge region of the heavy chain at position 222, generating free Fab and Fc fragments. Reversed-phase liquid chromatography/mass spectrometry analysis of the Fab and Fc fragments revealed several modifications. The Fab fraction showed cysteinylation of a free cysteine in the CDR3 region resulting in a mass shift of 119 Da. Using limited proteolysis, we also identified modifications resulting in a mass increase of 127 Da in the Fc region, corresponding to C-terminal lysine variants in the heavy chain. Other modifications, such as oxidation (+16 Da) and succinimide formation (-17 Da), were also detected in the Fab fragment. The cysteinylation observed after limited proteolysis was confirmed by peptide mapping coupled with tandem mass spectrometry analysis.